Effects of the biological clock gene Bmal1 on tumour growth and anti-cancer drug activity.
The Bmal1 gene plays a key role in controlling circadian rhythms. To better understand how the Bmal1 gene affects tumour growth and the response to anti-cancer drugs, we examined the effect of knockdown of Bmal1 by RNAi both in vitro and in vivo. Down-regulation of Bmal1 gene expression accelerated cell proliferation in vitro and promoted tumour growth in mice. Suppressing Bmal1 expression in murine colon cancer cells (C26) and fibroblast cells (L929) decreased apoptosis induced by Etoposid, reduced the distribution of cells in the G2/M phases treated by Docetaxel and decreased DNA damage induced by Cisplatin. Loss of Bmal1 reduced the expression of per1, per2, per3, wee1 and p53. The expression of p21 and c-myc was also altered in certain cell lines. However, Bmal1 deficiency increased the protein levels of cdc2, cyclin B1, cyclin D1 and cyclin E. Wee1 and cyclin A expression was minimally altered. Thus, the circadian clock gene Bmal1 plays a role in regulating tumour cell apoptosis, cell-cycle progression and DNA damage response and in homoeostasis regulation. Down-regulation of Bmal1 accelerates the development of tumours and may influence the response to anti-cancer drugs.